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ABSTRACT 

This preservice and in-service training model for 
science teachers is based on the perceptual and behavioral changes 
experienced by first-year science teachers. The objective of this 
model is to develop science teachers with strong scientific 
backgrounds who can relate course content and affective understanding 
to students- The model is divided into phases: a) a cognitive p)iase 
which is emphasized in the preservice training pogram and b) an 
affective phase which is focused upon in the in-service training 
program • The cognitive phase includes the acquisition of skills and 
concepts and the understanding of content mater ial which lead to 
effective student learning. The affective phase^ which begins during 
the first year of teaching and lasts for three years, is designed by 
local school districts to meet the immediate needs of beginning 
teachers. This phase may focus on group process skills^ decision 
making, control, management, or problems dealing with consensus. 
(BRB) 
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BACKGROUND 

The first year of teaching Is a critical one for most teachers* 
The adjustments to the demands and realities of the situation are some-- 
tlnes dramatic 9 even traumatic, for most beginning science teachers. 
Druger (1968) expressed concern about the "reality gap" between teacher 
preparation In the colleges and what is actually encountered during the 
first year of teaching. This lack of preparation for the "real world" was 
also reported by Schnelwelss and David (1967) as an outcome of a meeting 
of 8om^3 first year science teachers In New York state. The results are 
often frustration, discouragement, and eventual loss of a potentially 
good teacher from the profession. 

Despite the Importance of the first year of teaching, relatively 
little research has been done concerning the first year science teacher. 
In order to effectively evaluate and revise pi^esent tcaacher preparation 
programs^: objective Information about relev£;;Xit first year teacher attrl^ 
'butcs Is needed. An important set of factors to study Is the Intentions, 
ro/le^perceptlons and self •perceptions of the first year teachers. The 
following assumptions underlay the reasons for examining these factors: 
I«, What a first year science teacher does In the classroom Is In part 
related to what he Intends to do (behavior related to Intentions). 

2. Vhat a first year science '^teacher Intends to do In the classroorm 
is in part related to his perceptions of what others want him to 
do (behavior related to role perceptions)* 

O 
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3. What a first year science teacher Intends to do in the classroom 
is in part related to his perceptions of what he Is actually doing 
(behavior related to self-perceptions). 
During pre-servlce training, the new teacher may have developed 
an Idealized picture of his role In the classroom. Does the first year 
science teacher actually teach In accordance with his perceptions o£ role 
and self? Do his perceptions of role and self chang,^ during the first 
year of teaching? Does he mo^ closer to the "Ideal teacher" as perceived 
by his principal and science supervisor? Is his verbal behavior In the 
classroom consistent with his perceived behavior? This writer conducted 
a two-year study to answer these questions by carefully monitoring the 
Intentions perceptions, and classroom verbal behavior of first year 
science teachers. The results of that study were as follows: 
1* The intentions (the way a teacher would like to teach) of first 

year science teachers were in conflict. Beginning science teachers 
increased their desire to motivate students ^ and yet, they decreased 
in their desire for student participation in classroom activities. 
While Increasing their intentions to Justify their authority in the 
classroom, these teachers also increased in the desire to use more 
indirect behavior In the classroom. It appears that the first 
year science teacher is caught in a role conflict. That is he 
expresses a desire to identify and develop rapport with students, 
but at the same time he is trying to establish authority and disci- 
pline in his prpfessional role as a teacher. Similar results were 



reported in studies conducted by Walberg (1964) and Stern (1963) • 

2« The role perceptions of first year science teachers were also In 
conflict. These teachers felt their principals wanted thera to en- 
courage and praise students uore, but at the same time to use more 
criticism to Justify their authority in the classroom. 

3« By the end of the school year, not only did first year science 

teachers perceive themselves as being more direct, but- actual ob- 
servations o£ their classroom behavior Indicated they were more 
direct* At the end of the school year, these teachers perceived 
themselves as motivating students less and having lass student 
participation than they had at the beginning of the school year* 

4« Most of the science teachers in this study felt they had more than 

enough subject matter preparation. Their problem was in the transition 
from the level of college science courses to the level of science 
courses taught at the secondary school level. 

5« These teachers reported that they lacked the time during the busy 
first year of teaching to obtain, digest, and implement all the 
source materials and ideas that were available. 

6. First year science teachelTb indicated they had difficulty developing 
lessons that were meaningful to students of different ability levels. 
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This study gives &n objective measure to the perceptual and behavioral 
changes that a science teac her undergoes during his first year of teaching* 
In additionf it discusses other problems the new teacher faces in the class- 
room. These results can be used as a method of assessing the effectiveness 
of teacher preparation programs in influencing the verbal behavior patterns 
of first year science teachers* 

THE MODEL 

Based on the results of this study the following model is pre*- 
sented to help first year science teachers overcome some of the problems 
of "reality shock" encountered during the first year of teaching* The 
model has two parts: a cognitive phase and an affective phase* The 
cognitive phase is the major thrust of the pre-service training of the 
science teacher* It includes the acquisition of skills, concepts, and 
understandings of content material which lead to effective student 
learning* The affective thrust is the primary concern of the in-service 
training program. It begins during the first year of actual t^:^aching and 
continues on for the next three years of the new science teacher* s career. 
This phase would hw designed by local school districts to meet the im«- 
mediate needs of their beginning teachers. Tltiv« program might focus on 
group process skills, decision-nnaking, control, management, or problems 
dealing with consensus* 



PRE-SERVICE PlIASE 



During pre-servlce training, techniques must be developed to help 
prospective teachers unsophlstlcate the material that they were taught In 
their college science courses and present this content In terms that the 
secondary school science student can fully understand. To accomplish this, 
there must be a complete revision of the content courses In the under- 
graduate curriculum of the prospective science teacher. This could be 
accomplished In the following manner: the college science ^"^rogram would 
begin with very specialized courses in the student's particular science 
content area. During the senior year, this program would be completed by 
a general course In physics, chemistry, or biology. It 4-s assumed that 
this senior level course, although general In nature, would be on a much 
higher level than present freshman courses. This course would be so 
designed to Include the unified processes Inherent in that particular 
^discipline. For example, a prospective science teacher could be a physics 
major for three years, taking very specialized courses in physics. During 
his senior year, he would take the senior level general physics course 
that would allow him to draw on previous specialized training. It would 
be flexible and utilize individual instruction, small group instruction, 
and large group instruction. Each pattern of instruction would deal with 
topics t problems, and competencies in an inter-disciplinary fashion. The 
integrated and unified structure inherent in such a course would provide 

f 

greater ease the transit icn to teaching subject matter at the secondary 
school level. This general course would place greater emphasis upon the 
"how wa know" along with the "what we know" of aubject matter. 
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The course would form the basis for the introduction to the in- 
quiry approach to teaching science. It could be taught by a team of 
^ instructors with Individualized strengths and a willingness and ability 
to plan and work together. These teachcirs would sometimes teach indi- 
vidually and sometimes teach together. Frontiers o£ research could be 
explored with provisions tor laboratory experiences that are open-ended 
and which lead to discovery. 

This pre-service experience would involve the prospective teacher 
In a variety of activities that would take place in a high school setting. 
He would begin by observing the teaching styles of many teachers in actual 
classroom situations. He would also observe students who were at different 
ability levels in learning situations. Hopefully, this will afford him 
the opportunity to view all possible kinds of students he will encounter 
when he becomes a teacher. They would serve as teachei aides, laboratory 
assistants, and tutors in high school classes. These experiences would 
begin as the student decides he wants to pursue an undergraduate teaching 
program. 

Teachers and students would act as consultants to the prospective 
teachers. The field experiences are tied Integrally to the overall in- 
structional program. Therefore the student would be exposed to a range 
of skills extending beyond tho^e of his team of college instructors. 

Finally this pre-servlce phase would require these students to 
prtepare lessot^a for each of the ability groups observed in the schools. 



and then teach these lessons to those students. This allows the snuient 
to act as an Instructor during a sequence of instruction. It allows the 
prospective science teacher to use and become familiar with a wide 
variety of resources, and gives him the opportunity to put these materials 
to work in a real situation. 

This model places all pre-service emphasis on subject mvitter pre- 
paration coupled with effective field experiences* 

IN-SERVICE PHASE 

The in-service phase of the model would shift the location and 
responsibility for training new teachers from the college to local school 
districts. The following reasons are given for this shift: 
1« Present college programs have serious deficiencies. In many cases 

they are physically too far removed from high schools. Their programs 

have not focused on the needs and concerns of prospective teachers. 

They have not developed feedback systems which enable them to assess 

the character and quality of their program. 

2« School districts in the past have not played an active rois in the 
training of teachers. Although many college-based teacher training 
programs have shifted to local school districts in recent years, 
the training responsibility has been controlled by the coll*iges. 
These school districts have failed to act In their own bear. Interests 
and have relied heavily on the colleges to do all their teacher 
training for them. 
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In other words, school-based and controlled teacher preparation pro- 
grams, as compared with college based programs, have a higher probability 
of beii.:6; flexible, integrated, and more closely related to the needs of 
new teachers. Since it can be designed to meet the concerns of beginning 
teachers, it has a greater chance of solving some of the problems these 
teachers face. 

The focus of this in-service phase allows the first year science 
teacher to explore such issues as leadership, affection, control, decision- 
making, and consistency in classroom situations. During this period the 
intentions, perceptions, and verbal behaviors of first year science teachers 
can be examined and analyzed. Feedback systems could be developed to allow 
the new teacher to bee ome more aware of himself and his effectiveness as 
i» •'^icher. Various teactiing strategies would be developed and ways of 
intr; .wing them in the classroom would be devised. 

This affective phase would be conducted in small groups. It would 
-'be made up of experienced teachers, beginning teachers, principals, and 
district staff personnel. In addition, consultant services from various 
colleges could be obtained on an as needed basis. Since all levels of the 
school community are involved, it offers the possibility of setting up a 
positive atmosphere into which first year teachers can place their problems 
and concerns and have them dealt with in a supportive manner. Hopefully, 

all will be actively involved, there is a high probability that all members 

» 

will maintain open and meaningful communication links « From these sessions, 
the first year teacher will be able to orvercome some of the role conflicts 
he faces during the beginning years of his teaching career. 
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The intent of this model Is to develop science teachers with strong 
scientific backgrounds that can effectively relate thls.content to 
high school studeuts. but at the sa.e time maintain a strong affective 
flavor. It requires a large co^nltment fro. school districts to become 
actively Involved In the training of their teachers. U Is honed that 
a balance between knowing and feeling on the part of the new teacher 
will enhance his effectiveness In the classroom. 
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